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This report aims to describe an effective endovascular technique to repair a stent graft collapse in the distal aortic arch.
We report a case of a stent graft collapse after off-label endovascular treatment of a traumatic aortic transection using a
Gore TAG endoprosthesis (oversizing 12%). The collapse was treated by off-label stent-protected angioplasty (Palmaz
stent, Cordis, Miami, Fla) over a stiff guidewire, which was passed from the right femoral artery through the collapsed
stent graft and out at the right brachial artery. We believe that this technique enables more precise stent deployment and
is safer than the regular guidewire position in the ascending aorta. ( J Vasc Surg 2008;48:1609-12.)The less invasive endovascular repair of traumatic aortic
transection (TAT) seems to be a lower risk alternative to
open repair.1-3 This method shows good initial results in
patients with often life-threatening injuries.1-3 Yet, a very
specific complication after endovascular treatment of TAT
has been reported to be the infolding, or even collapse, of
the used stent grafts.4-7
Between March 1997 and March 2008, 203 patients
were treated endovascularly at our department for a variety
of pathologies of the thoracic aorta. Amongst them, 15
patients were emergently treated for TAT. This report
concertates on one patient (0.5%) who developed a stent
graft collapse after endovascular treatment of a TAT and
aims to describe an individualised endovascular technique
to treat this complication.
CASE REPORT
A 62-year-old man, who was involved in a road traffic acci-
dent, was referred to our department from a near hospital under
mechanical ventilation in hemodynamic stable condition. Chest
computed tomography angiography (CTA) there had revealed a
thoracic aortic transection 20 mm distal to the origin of the left
subclavian artery and bilateral lung contusions (Fig 1). The native
thoracic aorta was 25 mm in diameter. Under general anesthesia
and controlled hypotension (60 mmHg), a 28 mm 10 cm Gore
TAG thoracic aortic stent graft (TAG, W.L. Gore & Associates,
Flagstaff, Ariz) was off-label placed distal to the left subclavian
artery (zone 3)8 through a right femoral artery cutdown. The
intraoperative control angiogram showed a complete exclusion of
the pathology and an antegrade perfusion of the left subclavian
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the lesser curvature of the aortic arch was documented, otherwise
known as the “bird’s beak.”
The postoperative routine control chest CTA at five days
revealed an asymptomatic partial collapse of the proximal part of
the stent graft (Fig 2). We decided upon an endovascular repair of
the collapsed endograft. Under general anesthesia, we established
both a right femoral (8-F sheath) and a right brachial artery access
(6-F sheath). Via the right femoral artery, a 260 cm long, 0.035
inch diameter hydrophilic guidewire (Terumo Corporation, To-
kyo, Japan) was passed through the collapsed endograft into the
aortic arch and with the help of a 5-F vertebral catheter (Terumo
Corporation, Tokyo, Japan) into the right brachial artery and out
of the 6-F sheath (Fig 3, A). The Terumo wire was then exchanged
for a 260-cm long, 0.035-inch diameter Amplatz super-stiff guide
wire (Boston Scientific, Natick, Mass). To protect the right brachial
and the innominate artery from the cutting effect of the stiff guide-
wire, the guidewires were exchanged over a protective 8-F, 45 cm
long SuperArrow-Flex sheath (Arrow, Erding,Germany) passed from
the brachial artery into the aortic arch. Under adenosine-induced
cardiac arrest, a 46 mm Reliant balloon (Medtronic, Minneapolis,
Minn) was used to successfully re-expand the collapsed stent graft
(Fig 3, B). After 2 ballooning maneuvers, the intraoperative angio-
gram showed again a “bird’s beak,” as after the primary endograft
deployment. To fixate the proximal part of the endograft, a 14 to
25 mm diameter  30.58 to 37.79 long Palmaz stent (Cordis,
Miami, Fla) was mounted over a 25 mm diameter  40 mm long
Maxi-LD balloon (Cordis, Roden, The Netherlands) and off-label
deployed, via a 18-F sheath in the right femoral artery, into the
proximal portion of the stent graft under adenosine-induced car-
diac arrest (Fig 3, C). At this time, tension was maintained at both
ends of the guidewire for extra stability. To prevent an overlapping
of the Palmaz stent into the aorta, a 6 mm Powerflex angioplasty-
balloon (Cordis, Roden, The Netherlands) was placed via the right
brachial artery on the level of the left subclavian artery during the
deployment maneuver. The final intraoperative angiogram over
the transbrachial sheath (Fig 4, A), as well as the postoperative
control CTA at day five (Fig 4, B), showed a perfect alignment of
the endograft in the aortic arch and no endoleak. The left subcla-
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ventilation in the intensive care unit, the patient recovered and was
discharged home. He is scheduled for a repeat CTA in three
months.
DISCUSSION
Since the first implantation in the thoracic aorta by
Dake et al in 1994, stent grafts have been widely used to
treat a variety of thoracic aortic pathologies.9 This minini-
mally invasive method is especially attractive when treating
patients with TAT, who may have numerous other injuries
and may be hemodynamically unstable and unfit for open
surgery.1-3
As clinical experience with the use of stent grafts in
patients with TAT grows, so do complications with the
used devices come to light. Stent graft collapse in these
patients is a most feared complication. Its incidence cannot
be exactly estimated yet, since there have only been anec-
dotal reports so far.4-7
The most plausible reasons for stent graft collapse
specific in younger patients treated for TAT or aortic type B
dissections are believed to be device oversizing and the
acute angle of the aortic arch in younger patients.3-7 One
should always keep in mind that TAT remains an off-label
indication for thoracic endografting. According to the
manufacturer, the Gore TAG device is designed to be
oversized from 7 to 18%.10 With the smallest endoprosthe-
sis being 26 mm, some patients with TAT cannot meet the
minimum required aortic diameter of 23 mm. In our
patient, however, the oversizing (12%) was appropriate and
cannot explain the stent graft collapse.
On the other hand, the need to place the stent graft
into the steep distal aortic arch of younger trauma patients
often leads to an incomplete attachment of the stent graft
to the lesser curvature of the aortic arch. As a result, the
Fig 1. Sagittal oblique multiplanar reformatted image shows
traumatic aortic transaction (white arrow) distal to the origin of the
left subclavian artery.angiographic “bird’s beak” signals an increased exposure ofthe endoprosthesis to the pulsatile blood flow, making a
stent graft collapse more likely.3-7
To deal with this problem, some have already suggested
a prophylactic placement of a Palmaz stent to protect
against device infolding, with the criteria of prophylactic
fixation still to be determined.6,7 Yet, even in the setting of
stent-protected angioplasty of a collapsed stent graft, an
accidental placement of a Palmaz stent into the native aortic
arch may lead to a retrograde type A dissection in young
patients with TAT or dissection, whose aortic wall is very
thin.11
To prevent this, we suggest the placement of a so called
through-and-through guidewire passed from a femoral ar-
tery through the aorta and out at the right brachial artery.12
In comparison with the regular guidewire position in the
ascending aorta, this technique gives more support and
stability during stent-protected angioplasty and thereby
enables more precise stent deployment.12 Additionally, via
the right brachial artery, one has the opportunity to place
Fig 2. Routine follow-up computed tomography angiography at
five days demonstrates partial collapse of the proximal part of the
stent graft on the coronal (A) and sagittal (B) multiplanar refor-
matted views.
arrows) used to fixate the proximal part of the endograft (C).
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loon and so prevent proximal displacement of the stent into
the native aorta. Furthermore, adenosine induced cardiac
arrest is a safe method that enhances precise stent graft
deployment in the aortic arch, especially in young trauma
patients with high cardiac output.13 Controlled hypoten-
sion (45mmHg) achieved with sodium nitroprusside and
rapid right ventricular pacing are alternative methods of
avoiding the “windsock” effect during thoracic stent graft
placement.14
In addition, complications related to the catheteriza-
tion of the ascending aorta, such as disturbance of the aortic
valve or perforation of the left ventricle, can be avoided
with the femoral-brachial position of the guidewire.15 On
Fig 4. Completion intraoperative angiogram (A) and control
computed tomography angiography on postoperative day five
(B) show perfect alignment of the endograft in the aortic arch andFig 3. Schematic drawing of the position of the guidewire passed
from the right femoral artery through the aorta and out at the right
brachial artery (A). Intraoperative angiograms show the 46 mm
Reliant balloonused to re-expand the collapsed stent graft (B) and the
14 to 25 mm diameter  30.58 to 37.79 long Palmaz stent (whiteno endoleak.
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the aorta and the innominate artery with the very stiff
“through-and-through” guidewire. For this reason, the
guidewire should be covered with a long flexible sheath or
a catheter passed from the brachial artery into the aorta.
Less attractive alternatives to the stent-protected an-
gioplasty of collapsed stent grafts are proximal extension
with additional endografts or even endograft explantation.
The placement of additional endografts means coverage of
the left subclavian artery associated with an increased risk of
postoperative paraplegia.16 If a sufficient proximal landing
zone for the additional endograft is not available, the
transposition of the supra-aortic vessels is needed. Further-
more, the risk of infolding of the additional endografts is still
present, although recurrent infolding has been also reported
despite the presense of a Palmaz stent.4 Endograft explanta-
tion with thoracotomy and aortic cross-clamping would, in
the authors’ opinion, only be the second choice, when endo-
vascular re-expanding of the collapsed stent graft fails.
Yet prevention is better than cure. With the annual
clinical update of the Gore TAG Endoprosthesis reporting
68 device compressions (0.4%),10 was the use of the TAG
endograft in this patient the right choice in the first place?
Device selection with endovascular treatment of TAT is an
ongoing discussion. In many cases, the authors prefer the
TAG device to treat pathologies of the aortic arch due to its
high flexibility. Furthermore, with the fear of retrograde
type A dissection, the authors feel more comfortable with
the covered scalloped flares of the proximal segment of the
TAG endoprosthesis than with open bare springs of other
devices. In a recent experimental study, however, Canaud
et al showed that the Valiant stentgraft (Medtronic Vascu-
lar, Santa Rosa, Calif) seemed to have the most efficient
anchorage in an angulated proximal landing zone similar to
the aortic isthmus compared with other commercial de-
vices, making stent graft collapse less likely.17
In conclusion, we believe that stent-protected angio-
plasty using a femoral-brachial guidewire is an effective
technique that enables precise stent deployment and in-
creases safety, in dealing with stent graft collapse in the
distal aortic arch.
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